A method of amputation at the ankle-joint which leaves the heel intact: Tibio-calcaneal resection, with amputation of the remainder of the foot. Notes and illustrations of seven cases by Gordon Watson, C.
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A METHOD OF AMPUTATION AT TEE ANKLE-JOINT WHICH 
LEAVES THE HEEL INTACT : TIBIO-CALCANEAL RESECTION, 
WITH AMPUTATION OF THE REMAINDER OF THE FOOT. 
NOTES AND ILLUSTRATIONS OF SEVEN CASES. 
BY C. GORDON WATSON. LONDON.* 
THE method about to be described has produced excellent results in the seven 
cases operated on, and in the author's opinion has provided more serviceable 
stumps than could have been obtained by Syme's or Pirogoff's amputations. 
The main principles of the operation are to leave the original walking- 
surface of the heel intact, and to  preserve the malleoli ; to  amputate the foot in 
front of the 0s calcis, together with the astragalus ; to remove the cartilaginous 
surfaces of the lower ends of thc tibia and fibula and of the upper surface of 
the 0s calcis ; and then to wedge the 0s calcis between the malleoli, and pin 
i t  there with an excision pin driven through the heci (to be removed in about 
a fortnight). 
The following advantages are claimed for the method :- 
1 .. Thc patient walks on the original heel-pad, which has been accustomed 
to carry weight and to  bear pressure. 
2. A club-shaped stump is secured by not removing the malleoli, which 
gives a firm hold to the ' uppers ' of an ordinary boot. 
3. The shortening of the limb is reduced to a minimum (about an inch 
on the average). 
4. No expensive artificial apparatus is necessary. An ordinary boot can 
be worn (a great advantage for hospital patients) if the sole is stiffened with 
a sheet of metal and a block provided for the toes. 
5 .  Owing to  the original heel-pad being left intact, weight can be borne, 
on the stump at an early date without risk of pain or undue pressure. 
The method may be employed in lieu of Chopart's amputation (when 
this operation is possible) without the risk of backward tilting of the 0s calcis 
from contraction of the tendo Achillis. Less skin is required for the dorsal 
flap than in Chopart's amputation, and the stump is no less serviceable for 
walking. 
Technique of the Operation. 
1. Excision of the astragalus. 
A curved semilunar dorsal flap is cut, extending from half an ;rich below 
and behind the tip of the internal malleolus to  a quarter of an inch below the 
A short account of the operation is given tinder my name in Burghard's System of 
. Operative Surgery, 1909, vol. i, p. 200, and the method is referred to in Spencer & Gask's 
Praclice of Surgery, 1900, p. 583, and in Waring's Operative Srirgery (4th edition), p. 756, 
under my ?nrne. 
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tip of the external malleolus. The central point of the flap should be one and 
a half inches distal t o  the mid-point of a line joining the malleoli, and should 
cross the astragalo-scaphoid joint. This flap is dissected up to the level of the 
ankle-joint, the extensor tendons are divided, the anterior tibial vessels ligatured, 
and the anterior tibial and musculocutaneous nerves cut short. The ankle- 
joint is then opened from €he frciit, and the-foot is forcibly depressed (the 
equiiius position in cases of talipes facilitates this stage of the operation). The 
internal lateral ligament is severed from its attachments to the astragalus, 
with the edge of the knife kept close to the bone, and the anterior and middle 
fasciculi of the external lateral ligament are similarly dealt with. With the 
foot held in an inverted position, the knife is passed from without inwards 
between the astragalus and the 0s calcis, dividing the interosseous ligament. 
The astragalo-scaphoid joint is next opened, 
and the head of the astragalus freed. The 
body of the astragalus is then seized with bone 
forceps, and twisted round so as to detach it 
from the posterior ligament of the ankle-joint 
and from the posterior fasciciilus of the ex- 
ternal lateral ligament. 
2. Removal of cartilage from the lower en& 
of the tibia and Jibula and from t h  upper sur- 
face of the 0s calcis. 
With a broad gouge, the cartilage is re- 
moved from the upper articular surface of the 
ankle-joint, working from within outwards, so 
that the gouge is checked against the inner 
surface of the external malleolus. 
Thc upper articular cartilage on the 0s 
calcis is removed with a -gouge, chisel, or saw, 
the dustentaculum tali cut off with bone for- 
ceps, and the sinus pedis cleared of fibres of 
the interosseous ligament and extensor brevis 
digitorum. The tendo Achillis is then divided 
subcutaneously with a tenotome, together with 
any contracted fibrous tissue around it. 
Fxo. 217.-A. H. Photograph 
taken three and a half years after 3. Bmnputatimt of the foot. 
Up to this point the foot has been left 
articulated to the 0s calcis for purposes of 
manipulation. A plantar skin-flap is cut, which commences a t  the extremi- 
ties of the dorsal flap and extends along the lateral aspects of the foot to 
half an inch in front of the tubcrcle of the scaphoid on the inside, and half 
an inch in front of the prominence of the base of the fifth metatarsal on the 
outside, curving across the sole between these two points. The 0s ralcis is 
then disarticulated from the cuboid, and the separation of the foot completed 
by cutting from behind forwards obliquely through the soft parts of the sole 
to the margins of the skin flap, keeping the knife as close to  the bones as 
possible. 
Before fixing the 0s calcis to the tibia, the plantar vessels are tied, the 
operation. 
392 THE BRITISH JOURNAL OF SURGERY 
plantar nerves cut short, and the anterior articular surface of the 0s calcis 
removed. The 0s calcis is then wedged into the gap between the malleoli, 
and a six-inch steel excision pin is driven through the middle of the skin of 
the heel and through the os calcis into the centre of the shaft of the tibia. 
About two inches of the pin are left projecting from the stump. 
If any tension remains in the region of the tendo Achillis, further sub. 
cutancous cutting may be necessary, but great care must be exercised to avoid 
injury to the posterior tibia1 vessels. 
The flaps are now sutured, and a small drainage tube employed. The 
use of a tourniquet facilitates the operation, but if employed care must be 
taken to avoid an accumulation of blood under the dorsal flap (see Case 1). 
The drainage tube may 
be removed on the second 
day, and the excision pin on 
about the fourteenth. The 
stump should then be put into 
plaster for six weeks or so, to 
avoid any displacement baek- 
ward of the 0s ealcis before 
firm union has occurred. The 
patient is allowed to walk on 
a peg leg, taking purchase 
from the knee, a5 soon as the 
plaster has been applied. 
The seven operations have 
been performed respectively : 
fo r  long-s tanding  ta l ipes  
equinovarus  wi th  severe 
deformity following infantile 
hemiplegia (2 cases), for tro- 
phic ulceration and deformity 
of the foot following infantile 
paralysis (a cases), for trophic 
ulceration of uncertain origin 
- syringomyelia ? (1 case), 
and for melanotic sarcoma in- 
volving a cleft * between two 
toes (1 case). 
Thc first operation was performed in April, 1906, and the last in November, 
1913. -411 the cases have bcen seen recently except the case operated on for 
sarcoma. This patient died from some unknown cerebral condition two years 
after operation; enquiry was made as to  the condition of the foot from the 
relations, who stated that it had given no trouble up to  the time of death. 
-4lthough the aim has been to secure bony union between the tibia and 
0s calcis, this does not seem to be essential to  success. In  Case G, union is 
fibrous, and some movement takes place in walking. Whether or no a limited 
range of mowment is preferable to  firm bony union, it has ccrtainly not proved 
FIO. 218.--.4. H. Radiograph taken three and a half 
years after operation. 
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t o  be a defect in this case ; the patient is able to  work as a domestic servant, 
and expresses herself well satisfied with the stump. In  two of the other 
cases i t  appears from the radiographs that union has taken place by fibrous 
tissue, although there 'is no trace of movement between the bones. In the 
first and last cases two pins were used, and passed from opposite directions, 
i.e., one through the heel, the other through thc tibia. df ter  the dressings had 
been applied, some rubber-drainage tubing was wound round the projecting 
ends of the two pins in a figure-of-eight, to keep up tension. This was done 
because it was found difficult to  overcome the shortening and contraction at 
the back of the heel, even after frce use of thefenotome. In the other cases 
there was no necessity to use 
more than onc pin to  keep 
the 0s calcis in position. 
Case 1 .-Infantile Hemi- 
plegiaJralipes Equinovarus. 
-4. H., male, age 30, no 
occupation, admitted to the 
Metropolitan Hospital, March 
31, 1906, suffering from infan- 
tile hemiplegia with talipes 
equinovarus. 
HISTORY. - Patient has 
suffered from partial paralysis 
of the left hand and foot since 
childhood. The left .arm and 
leg have been wasted and weak 
a s  long as he can remember. 
He is' unable to obtain work 
on account of difficulty in 
walking. The deformity has 
increased during the last six 
months. 
CONDITION ON-ADMISSION. 
-Extreme degree of equino- 
varus of the left foot. Patient 
_walks on the dorsum of the 
foot. Marked wasting of the 
also of the left arm. Callosities 
leg, ,,hiefly below the knee, and Wa. 219.-A. H. Showing the 8 p p l i M C O  fOl' walking purposes. 
on dorsum of the foot. 
ELECTRICAL REAnloNs.-Left thigh : normal. Left leg : calf muscles react to 
strong faradic and galvanic currents ; tibialis posticus and flexor longus digitorlull 
react to very strong faradic, and slightly to very strong galvanic currents; no 
reaction in extensor longus digitorum or extensor longus hallucis ; tibialis anticus 
and peronei react to strong faradic and galvanic currents. 
OPERATION, ApriI 17, 1906.-The tendo Achillis and surrounding fascia were 
divided subcutaneously. Dorsiflexion of the foot was then attempted, but with 
little result. An incision was now made over the dorsum of the foot from the tip of 
the external malleolus to just below and behind the tip of the internal malleolus, 
curving downwards over the head of the astragalus. This flap was turned up, the 
ankle-joint opened, and the astragalus excised. I t  was still not possible to secure 
a good position for the foot, and therefore it was decided to amputate it in front of 
the 0s calcis. A thin slice was sawn from the upper surface of the 0s calcis, removing 
practically only the upper articular surface. With a gouge the cartilage was 
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removed from the lower surface of the tibia and from the articular surfaces of both 
malleoli. The foot was then amputated in front of the 0s calcis (as described above). 
The sustentaculum tali was now removed, and the 0s calcis was wedged into the gap 
between the malleoli, and kept in position by two steel pins,,one passed from the skin 
of the sole through the 0s calcis into the tibia, the other passed through the inner 
surface of the tibia into the 0s calcis. The ends 
of these pins were left projecting, and the flaps 
were sutured. Ten days later the pins and 
stitches were removed, and the stump\ put up in 
plaster. Three weeks after operation the patient 
was provided with a peg leg and allowed to  walk 
about. Four months after operation he was 
provided with an artificial foot. Since then he 
has been able to  get about and walk without 
difficulty, and with very little .limp, and isfable 
to  work. ',He tells me (December, 1918)ithat 
his neighbours and fellow-labourers do not know 
that  he has lost his foot, and that lie is anxious 
t o  disguise the fact for fear of diminishing-his 
wage-earning capacity. 
FIG. 240.-D. S. Photagraph taken 
four years after operation. 
Case 2 .-Infantile Hemiplegia 
-Talipes Equinovarus. 
Ic'. S., male, age 40, clerk. was 
admitted to the T'letropolitan 
Hospital on Junk 28, 1906, suffer- 
ing from infantile hemiplegin with 
talioes equinovarus of the right 
foot, and- was operated upon-on 
The deformitv in this case 
FIG. 221.-D. S. Radiograph taken four years after 
July 3, 1906. operation. 
was quite as bad a*s in Case 1, and 
a similar operation was performed with nn equally successful result ; but healing was 
delayed owing t o  a collection of blood beneath the dorsal flap; this had t o  be 
evacuated, and was followed by sloughing of a small portion of the flap. The 
patient used a peg leg until the end of 1906, and began to walk with an artificial 
foot in January, 1907. Whep last seen, in December, 1013 (seven and a half years 
after operation), the patient 'stated that he was able to get about far better than 
before the operation, and that the stump caused him no inconvenience. This 
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patient and the previous case were shown at the Clinical Society, April 26, 1907,' 
and the two cases were reported and the method of operation described in the 
Lancet, in August of the same year. 
In  Case 2 and in the next five cases only one pin was used, which was 
passed through the heel. 
Case a.-Infantfle Paralysis of the Right Limb. 
W. E., male, age 53. Operated on at  
the Metropolitan Hospital on November 17, 
1908. 
He had suffered from an ulcerated foot 
for more than a year. Electrical reactions of 
the muscles of the right leg and thigh showed 
no response to faradisrn or galvanism, and 
the limb was flail. 
. He was dvised to  have the right foot 
removed, as .it caused him great inconveni- 
ence from trophic ulceration, and it was pro- 
posed subsequently to advise arthrodesis of 
the knee to enable him to  walk on the 
limb. A good stump was secured. He-was 
Fxo. 222.-F.. C .  Before operation. 
shown a t  the Clinical Section of the Royal 
Society of Medicine.' When seen in 
January, 1914, he stated that the stump 
had never caused any trouble, and was 
chse 4.-lKelanotic Sarcoma of the 
Right Foot. 
E. €I., female, age 52. Admitted to 
the Metropolitan Hospital! with] a €small 
melanotic sarcoma growing in .the cleft 
between the fourth and fifth digits of the 
right foot. Operation on December 3,1909. 
Afterwards she was able t o  walk on the 
Acial foot. 
quite satisfactory. w 
FIG. Z23.-F. c. Pl1otofPPh taken -"en stump quite well with the aid .of an arti- months after operation. 
At the end of 1911 she died rather 
suddenly with cerebral symptoms. There was no local recurrence of growth n-or 
any external evidence of secondary deposits. Her relatives state that the stump 
was always satisfactory. She was shown at a meeting of the Clinical Scction of 
the Royal Society of Medicine.3 
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Case. 5.-Infantile Paralysfs.-Talipea Vamrs -Hammer-Toes-Hallux Valgus. 
A. H., female, age 80, was admitted to St. Bartholornew’s Hospital on April 
20, 1910, suffering from deformity of the left foot following infantile paralysis. 
IiwroRY.--Several minor operations had been performed on the foot a t  an 
orthopzdic hospital. Patient was unable to walk, owing to pain in big and little 
toes . 
OPERA-rIoN.-April 25, 1910. Amputation of big toe with metatarsal bone, and 
amputation of little toe. Discharged healed, May 21, 1910. 
June 20, 1910. Patient returned owing to inability to walk. Amputation (by 
the above method) was advised, and performed on June 29, 1910. Recovery 
was uninterrupted and the result excellent. Patient was seen early in 1914; she 
is able to walk welt, and does her work without difficulty Figs (217, 218, 219). 
Case 6.-Perforating Ulcers oP 
Foot. 
D. S.. female, age 21. The patient, 
a parlourmaid, was admitted to St. 
Bartholomew’s Hospital on September 
la, 1910, with a perforating ulcer on 
the sole of the left foot, 
HIsroRY.--In 1902, a perforating 
ulcer appeared under the ball of the 
big toe, and the toe was amputated. 
In 1904 the second toe, in 1905 the 
third toe, and in 1906 the fourth and 
fifth toes, were similarly affected and 
removed. 
I n  1909, a perforat ing ulcer 
appeared on the sole of the foot 
beneath the head of the second meta- 
tarsal. The foot has been useless 
since 1902. Knee- jerks absent on 
left side.- Left leg cold and slightly 
wasted below the knee. Sensation to 
touch, pain, heat, and cold lost in left 
leg- (syringomyelia ?). 
performed (by the above method) on 
September 15. 1910. Recovery was 
uninterrupted and the result exceUent 
(Figs. 220, 221). Patient walks well, 
works as a domestic servant, and has 
had no further ulceration (June, 1914). 
Bonv ankylosis has ndt occurred 
Fro. 291.-F. C. Rodiogmph taken seven months between the 0 s  calcis and the tibia 
and fibula, and the patient can move 
the 0s calcis on the leg to a limited 
She wears an ordinary boot, withTa block in the toes an? a piece of iron 
OPERAT I 0  N.- Amputation Was 
after operation. 
extent. 
in the sole to prevent the sole bending up. 
Case 7.-Talipes Eipuinovarua--Trophic Ulcen. 
F. C., male, age 24. A grocer’s assistant, admitted to St. Bartholomew’s 
Hospital, November, 1913. 
HxsToRY.--Increasing deformity of right foot since infancy (Fig. 222). Six years 
ago treated with wrenchings and plasters. Two years ago ulcers began to appear on 
dorsum of the right foot and have never healed, despite treatment. 
OPERATION, November, 10, 1913.-By the above method. Difficulty was 
experienced in keeping the 0s calcis in good position, owing to the excessive shortening 
.of the parts around the tendo Achillis, so that two pins were employed as in Case 1, 
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the second pin being passed through the lower end of the front of the tibia into the 
o s  calcis. Rubber tubing was wound round the projecting portions of the two pins 
t o  keep up tension. When the pins were removed fourteen days later, there was 
suppuration along the tracks of the pins, so that convalescence was retarded. 
The wound, apart fiom the pin-holes, healed soundly. When last seen, July 11, 
1914, the sinuses had closed and the patient was walking on the foot with comfort 
(F?&.-223, 224, 225). 
ho. 226.-F. C. Radiograph t e b n  seven months after operation. 
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